1 This study examined the factors influencing water-based recreationists' perceptions of 2 support and opposition towards off-shore wind energy development (OWD) on Lake Erie. Much  3  of the proposed or future Lake Erie OWD infrastructure may either be within or adjacent to  4 public lands, waters, and protected areas, raising concerns about the potential environmental and 5 social impacts upon recreation stakeholders. The limited body of OWD research within the 6
Introduction
OWD, offshore wind installations have traditionally received stark opposition in the United 69
States for various social, ecological, and political reasons (Bidwell, 2017; Engels et al., 2013 ; 70 Klick & Smith, 2010) . Research has demonstrated that perceptions of wind energy development 71
(both onshore and offshore) often vary markedly between North American and European 72 populations. In the United Kingdom for instance, OWD has received significant support as 73 opposed to onshore wind development (Haggett, 2011) ; while in the United States, onshore wind 74 installations has often received higher levels of support as opposed to OWD (Rand & Hoen, 75 2017 complemented and contrasted one another. 81 Recently, Americans' opinions and attitudes towards OWD have begun to shift towards 82 acceptance and support (Hoen et al., 2018) . In December 2016, America's first commercial 83 grade OWD installment went online off the coast of Rhode Island (Deepwater Wind, 2017; 84 Firestone et al., 2018) . While public perceptions of OWD in the United States have often 85 depended upon general attitudes and opinions towards specific projects, research has suggested a 86 more complex relationship may exist between attitudes, opinions, and support and/or opposition 87
for OWD (Bidwell, 2015 ; Devine-Wright, 2011; Grott & Bailey, 2016; Firestone et al., 2018) . 88 Studies have also suggested that community stakeholders' perceived place attributes, as well as 89 the values they assign to individual settings, may influence support and opposition for OWD 90 depending on the perceived "fit" of the proposed project within the landscape or community 91 ( factors such as aesthetic impacts, lack of tangible benefits, place attachment, and lack of "fit" 100 between the proposed development and the community may influence the support and opposition 101
for OWD (Devine-Wright & Howes, 2010; Haggett, 2010; Wolsink, 2005) . The majority of 102 these studies have concluded that impacts to the landscape, particularly aesthetic and visual 103 impacts, are often of paramount concern (Devine-Wright & Howes, 2010; Haggett, 2010; 104 Wolsink, 2005) . 105 Many of these European studies have secondarily mentioned the impacts of OWD upon 106 recreationists as an afterthought. For instance, Devine-Wright and Howes (2010) found that the 107 symbolic meanings of a place, such as its reputation as a picturesque tourist destination, 108
influenced community perceptions of OWD. Both Devine-Wright and Howes (2011) and 109
Sorensen et al. (2003) proposed that community stakeholders may perceive OWD to negatively 110 impact tourism. Further, Rudolph et al. (2018) and Haggett (2010) Lake Erie is the shallowest and southernmost of the five Great Lakes, and is the fourth 235 largest Great Lake in terms of surface area and the smallest Great Lake in terms of water volume. 236
The state of Pennsylvania manages 76.6 miles of Lake Erie coastline. The Pennsylvania coastline 237 of Lake Erie is home to a multitude of public parks and outdoor recreation facilities. Nearly 238 every one of these recreation facilities serves the primary purpose of providing access to Lake 239
Erie itself. This abundant access includes numerous boat launches, marinas, fishing piers, 240 overlooks, and a large assortment of beaches. The combination of biological and geological 241 diversity, in addition to the abundance of public access points, makes the Pennsylvania coastline 242 of Lake Erie extremely attractive to a wide range of local, regional, and international 243
recreationists (Ferguson et al., 2018) . Within the present day Lake Erie region, WBR and marine 244 tourism have become increasingly critical component of the economy, displacing the prominence 245 of manufacturing powerhouses that once dominated the landscape from Detroit to the city of 246
Erie, Pennsylvania itself. Demographically, the communities along the southern shore of Lake 247
Erie have experienced significant population decline and economic stagnation over recent 248 decades. Notably, Erie, Pennsylvania has recently experienced the lowest level of population 249 since 1920 with regional unemployment rates tracking consistently higher than the national 250 average (https://www.bls.gov/eag/eag.pa_erie_msa.htm, May 1, 2018). 251
The focal point of this study included all of the publically accessible coastal parks and 252 protected areas and affiliated water-based recreation activities located within the Pennsylvania 253 coastline of Lake Erie, proximate to Erie, Pennsylvania. Through conversations with natural 254 resource managers and local stakeholders, the researchers obtained permission to sample WBR 255 within all 13 of the publically accessible coastal parks and protected areas within the 256
Pennsylvania coastline of Lake Erie. A majority of these sites included overlapping recreation 257
facilities. For example, one of the sites included a boat launch, a beach area, and a fishing area. 258
A major data collection site in this study was Presque Isle State Park, which has been shown to 259 attract over 4.2 million visitors annually (Mowen et al., 2013) . Combined, the 13 study sites 260 contained three marinas, seven boat launches, six fishing areas, and five beaches. 261 262
The Ice Breaker OWD Project 263
While this study was designed to examine WBR attitudes and perceptions toward OWD 264
in general on Lake Erie, in must be noted that currently proposed for development on Lake Erie 265 is a pilot offshore wind installation consisting of six 3.45 MW turbines constructed 266 approximately seven to ten miles off the shores of Cleveland, Ohio. The project has been 267 publically debated in the area since at least 2010, with construction originally slated for 2017 and 268
currently planned for 2019. Various local recreation stakeholders (e.g., anglers, birders, 269
conservationists) have publically opposed the project over possible conflicts with wildlife and 270 recreation opportunities, while large scale environmental organizations (e.g., Nature 271
Conservancy, GreenErie, Environment Ohio) have supported the development. Besides touting 272 the innovative turbine towers designed to withstand ice buildup on the lake (hence the Icebreaker 273 moniker), the developers of the proposed site have framed the OWD primarily in terms of 274 economic development, via an emerging manufacturing industry of offshore wind turbines in the 275 region, as well as a way to promote the area as a technological leader in alternative energy. 276
Proponents hope the Icebreaker project will create momentum for a new regional hub for OWD, 277
with anticipated construction of additional OWD sites in the Great Lakes in the next 15 years 278 based on successful implementation (NorTech, 2010). 279 280
Data Collection 281
On-site face-to-face survey interviews were used to gather data from WBR throughout 282 the study sites from May to September of 2015. To gather a diverse and representative sample, a 283 systematic sampling plan was developed in consultation with natural resource managers and 284 local stakeholders to coincide data collection with peak WBR use periods (Vaske, 2008) . The 285 survey was administered via tablet computers using a commercially available off-line data 286 collection application. Two trained research assistants approached potential respondents, 287
described the purpose of the study, and solicited respondents to participate in the survey, which 288 was read aloud and took between 10 and 15 minutes to complete. If potential respondents 289 indicated they did not partake in any WBR activity that day, they were thanked for their time and 290 excluded from the study. For systematic sampling purposes, interviewers contacted every third 291 person or party observed and requested their participation (Vaske, 2008) . Only consenting adults 292
(18 years of age or older) were eligible to participate. 293
The topics within the first portion of the survey included trip visitation patterns and 294 sociodemographic characteristics. Once this portion of the survey was completed, respondents 295 were given a laminated informational flashcard. This flashcard provided respondents with a brief 296 informational narrative informing them of OWD on Lake Erie. The narrative read, "A small 297 number of wind turbines (6) are being considered for placement in the waters of Lake Erie. Each 298 turbine would potentially extend 300 feet above the water's surface. Although the exact 299 placement of these turbines has not yet been determined, the turbines would potentially be 300 located approximately 7-10 miles from shore." While the flashcard description was similar in 301 scope to the Lake Erie Icebreaker project, it did not identify the Icebreaker project by name, nor 302 did it explain any benefits or drawbacks of OWD. The purpose of this flashcard was to orient the 303 respondent to a generalized OWD proposal in an unbiased manner. Respondents were asked to indicate which WBR activity was their primary activity on 362 the day they were sampled ( To assess visitors' attitudes towards OWD, respondents were asked to indicate the extent 374 they agreed with seven support statements and seven opposition statements related to OWD 375 using a seven-point Likert scale (1= completely disagree, 7= completely agree) ( perceived recreation impact of OWD explained a significant amount of the variance in support 447
for OWD on Lake Erie (Table 5 ; Figure 1 ). Those variables accounted for 46% of the model 448 variance. Perceived recreation impact had the strongest positive relationship with support for 449 OWD development (β=.439). The more WBR felt that OWD would have a positive effect on 450 their recreation experience, the more likely they were to support OWD. Further, the more visitors 451 agreed that climate change was occurring (β=.213) and that it was anthropogenically caused 452 (β=.207), the more likely they were to support OWD. No instances of multicollinearity were 453
found within any of the study variables or analyses. 454
Political orientation was also found to be positively related to beliefs in the occurrence of 455 climate change, beliefs in the anthropogenic causation of climate change, perceived recreation 456 impact of OWD, and support for OWD (Table 5 ). The more visitors' political orientation leaned 457 towards liberal, the more likely they were to agree that climate change and anthropogenic 458 causation were occurring, perceive a positive recreation impact from OWD, and support OWD. 459
While political orientation was directly related to support for OWD, this relationship was also 460 partially mediated through other variables in the model (Figure 1) suggested large-scale support for wind energy development across the political spectrum (Rand 507 & Hoen, 2017) . Within this study sample, similar trends prevailed. While conservatives were 508 less likely than moderates and liberals to support OWD, the level of support found among 509 conservatives was still favorable, further supporting the notion of broad political support towards 510 OWD (Rand & Hoen, 2017) . Overall, perceptions of OWD were largely supportive and positive 511 among the sample which was not surprising given the moderate political nature of the sample as 512 well as the previously stated relationship between wind energy development and political 513 orientation. 514
Previous research has also suggested strong, but complex relationships between political 515 orientation and both climate change beliefs and support for energy development. Within this 516 study, the perceived recreation impact of OWD and beliefs in the occurrence and anthropogenic 517 causation of climate change partially mediated the relationship between political orientation and 518 support for OWD. This study also found that political orientation did not have as strong of a 519 direct influence on support for OWD as previous research has suggested. When viewing the 520 literature broadly, political orientation variables often appear to be far more influential and 521 robust in basic models, but the influence of political orientation variables often declines once 522 other nuanced and mediating variables are included. The results in this study suggested that 523 while political orientation did indeed directly influence support for OWD, political orientation 524 had a stronger influence upon climate change beliefs and recreation impacts. For instance, 525 political orientation accounted for over 16% of the variance in beliefs in the occurrence of 526 climate change, making this the strongest partial mediation relationship in the model. These 527 findings further contributed to the literature emphasizing both the individual and combined 528 importance of including political orientation in energy development research. 529
Consistent with previous research, this study found that political orientation, beliefs in the 530 occurrence of climate change, and beliefs in the anthropogenic causation of climate change had a 531 significant positive influence on support for OWD. More importantly, this study determined that 532 the perceived recreation impact of OWD had the strongest positive relationship with support for 533 OWD development. While this premise has been suggested in the literature, to our knowledge, 534 no research has attempted to empirically validate the influence of recreation impact within an 535
OWD context. This study demonstrated the importance of including recreationists' perceptions 536 of OWD impact as this variable was found to explain more variance in support for OWD than 537 political orientation and climate change beliefs. Said another way, while political orientation and 538 beliefs about climate change and its causation were important, they were not as robust as the 539 perception of personal OWD impact upon recreation. 540
While the perceived recreation impacts of OWD did have a direct and strong influence on 541 support for OWD, the deeper discussion revolves around the nuanced interpretation of this 542
relationship. The more positively a recreationist perceived they would be impacted by the OWD, 543
the more likely they were to support OWD on Lake Erie. When integrating the supplemental 544 open-ended comments, WBR stakeholders seemed to identify and incorporate both recreation 545 impacts as well as the broader implication of OWD. For instance, the majority of comments were 546
related to the topics of economic impacts, alternative energy impacts, and positive changes in 547 addition to recreation and tourism impacts. Respondents noted recreation benefits such as, 548
"alternative energy development would bring positive tourism to the area", but more importantly 549 general economic and community benefits such as, "helping the local economy", acting as "a 550 step in the right direction" and "aid in the natural progression and integration of alternative 551 energies". 552
These findings corroborated the literature and suggest recreation stakeholders in this 553 study positively perceived the "fit" of OWD amongst their community and landscape (Devine-554 Wright & Howes, 2010; Fergen & Jacquet, 2016) . The WBR in this study expressed an 555
understanding of not only the recreation impacts of OWD, but also the holistic and economic 556
importance of OWD to their community and region. Moreover, economic development was 557 identified by respondents as a positive value of OWD, echoing previous research of wind energy 558 development in economically struggling regions (Fergen & Jacquet, 2016; Slatterly et al., 2011). 559 It is possible respondents may have been reacting to ongoing economic-themed public discourse 560 over the proposed Icebreaker project; however, this study did not test for sources of information 561 or levels of familiarity with the Icebreaker project in particular. Regardless, it was clear that a 562 focus on economic production and portraying the region as an alternative energy leader was a 563 message that likely resonated with many respondents. When assessing support and opposition for 564
OWD, it appeared that the WBR in this study perceived an enhancement of their community 565 rather than a disruption. WBR are a legitimate and vocal stakeholder in the OWD realm. Thus, 566 each development phase of OWD (e.g., proposal, construction, operation) warrants particular 567 input and policy from these important recreation stakeholders. 568
Implications for future research include examining recreation impact across multi-item 569 constructs, segmenting recreationists by activity type, investigating the influence of demographic 570 variables, employing multi-phase assessments of both controversial and non-controversial OWD 571 sites, and examining both cross-sectional populations as well as general populations. This study 572 employed a single-item indicator to measure visitors' perceived impact of OWD on recreation. 573 This single-item indicator was successful in assessing recreation impacts, but future research 574 should consider including other multi-item recreation impact measures with various 575
unidirectional scaling in addition to this variable in an effort to corroborate study findings. While 576 the focus of the study was to assess WBR as a whole, there is merit in examining differential 577 effects for specific forms of WBR. Future studies should consider segmenting and analyzing 578
recreationists by well-defined activity types and consider the direct and indirect effects of 579 demographic variables (e.g., gender, income, education). These segmentations and analyses 580 could aid in further understanding support and opposition for OWD among individual user 581 segments. It should be noted that initial analyses of this data tested for these interactions (e.g., 582
activity type and demographics) but found no significant relationships. Future research should 583 also consider assessing OWD projects throughout the various stages of development (e.g., 584
proposal, construction, operation). Moreover, because of the limited number of OWD sites in the 585
United States, OWD locations are often swirled in controversy. Future studies should identify 586 both controversial and non-controversial OWD sites to explore the premise of OWD support and 587 opposition further. Finally, researchers must also recognize that recreationists are not the only 588 relevant stakeholders within the OWD domain. Future research should assess not only cross-589 sectional recreation populations within an area, but also general population samples within the 590 surrounding area for comparative purposes. 591 592
Conclusion 593
The results of this study suggested large-scale support for OWD among water-based 594 outdoor recreationists at Lake Erie across the political spectrum. OWD appeared to be in line 595
with and "fit" the attitudes of the population of this study. Because the perceived recreation 596 impact of OWD was the strongest predictor of support for OWD, it is important to understand 597 how OWD affects a variety of recreationists and to involve this constituency in the OWD 598 planning and policy process. This is especially true as OWD companies attempt to gain public 599 support. This need for engagement and communication with recreation stakeholders will be 600 critical to the continued success of OWD 
